Objective: Whether subjective cognitive complaints are suggestive of depression or concurrent cognitive impairment in older adults without dementia remains unclear. The current study examined this question in a large (N ¼ 1000), randomly selected, community-based sample of adults aged 51 to 99 years without a formal diagnosis of dementia (Successful AGing Evaluation [SAGE] study). Methods: The modified Telephone Interview for Cognitive Status (TICS-m) measured objective cognitive function, the Cognitive Failures Questionnaire (CFQ) measured subjective cognitive complaints, and the 9-item Patient Health Questionnaire (PHQ-9) measured depression. Spearman r correlations and linear regression models were conducted to examine the relationship among variables in the baseline SAGE sample. Results: There was a weak association between TICS-m and CFQ scores (r ¼ À.12); however, a moderate to large association was observed for CFQ and PHQ-9 (r ¼ .44). Scores on the CFQ were not associated with TICS-m scores (b ¼ À.03, P ¼ .42) after controlling for PHQ-9 and variables of interest, such as age, gender, ethnicity, and physical functioning, while PHQ-9 was significantly associated with CFQ scores (b ¼ .46, P < .001) after controlling for variables of interest. Conclusions: Subjective cognitive complaints are more likely related to symptoms of depression rather than concurrent cognitive impairment in a large cross-section of community-dwelling adults without a formal diagnosis of dementia.
Introduction
Subjective cognitive complaints are important for the diagnosis of mild cognitive impairment (MCI) 1 and have been associated with future risk of cognitive decline. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] However, the relationship between subjective cognitive complaints and objective cognitive performance in large community-based adult cohorts remains controversial in the literature, especially when attempting to ascertain the role of subjective cognitive complaints in concurrent versus future cognitive performance. 9 Furthermore, the role of depression in this relationship deserves further scrutiny, given that subjective cognitive complaints sometimes have a stronger association with depressive symptoms than they do with objective cognitive performance, 7, 9, [11] [12] [13] [14] [15] [16] [17] [18] [19] making it difficult for health care professionals to assert a diagnosis of MCI and possibly implement early dementia prevention strategies. Previous studies remain mixed, however, with some reporting no association between cognitive complaints and cognitive function [18] [19] [20] [21] and others reporting significant associations even after controlling for depression. 4, 5, 22, 23 More specifically, many cross-sectional and short-term follow-up studies (<6 months) report no association between subjective cognitive complaints and current cognitive functioning, [14] [15] [16] [17] 21, 24 whereas an association has generally been found in longitudinal studies with longer follow-up periods (2-8 years; after controlling for depression). 3, [5] [6] [7] [8] 10 Unfortunately, many published studies 13, 22, 23, 25 have used unstandardized measures of subjective cognitive complaints, relying sometimes on a single question (usually about perceived forgetfulness) as their main variable of interest. 9 Given the importance of subjective complaints in the diagnosis of MCI and prediction of future cognitive decline (for reviews, see 9, 22 ), further evidence from large, randomly selected, community-based samples, using validated measures, is needed to replicate previous findings and clarify whether current cognitive complaints are related to cognitive function or symptoms of depression while accounting for other variables of interest (demographic characteristics and physical function). The current study attempted to replicate and extend previous findings by further characterizing the relationship between objective cognition (modified Telephone Interview for Cognitive Status; TICS-m), subjective cognitive complaints (Cognitive Failures Questionnaire; CFQ), and symptoms of depression (9-item Patient Health Questionnaire; PHQ-9) in a large multicohort, longitudinal study of randomly selected, community-dwelling adults (N ¼ 1000, age 51-99), using validated measures. We also explored the role that other variables of interest (ie, demographic characteristics, physical, and mental functioning) may play in this relationship. The Successful AGing Evaluation (SAGE) study is a population-based study that oversampled individuals older than 80 years in San Diego County. 26 Previous studies from SAGE reported a relationship among higher self-ratings of successful aging, less depression, and better objective and subjective cognitive function. 26 Moreover, given the likelihood that a percentage of participants in the SAGE sample may show signs of cognitive impairment (even if not formally diagnosed with dementia by their clinician), we investigated how many individuals would meet the criteria for dementia, based on their education-adjusted TICS-m scores, which we refer to as ''significant cognitive impairment'' (SCI). We hypothesized that a modest association would remain between objective cognitive performance and cognitive complaints after controlling for depression and other variables of interest (ie, age, gender, ethnicity, and physical functioning) whereas a stronger relationship would exist between cognitive complaints and symptoms of depression after controlling for cognitive performance and other variables of interest.
Methods Participants
The SAGE study used a structured multicohort design to recruit 1300 community-dwelling residents of San Diego County, California, with an oversampling of people older than 80 years. Inclusion criteria for SAGE are as follows: (1) age between 50 and 99 years, (2) a (landline) telephone in the home (for random digit dialing), (3) physical and mental ability to participate in a telephone interview and to complete a paper-and-pencil mail survey, (4) informed consent for study participation, and (5) English fluency. Participants were excluded if they resided in a nursing home or needed daily skilled nursing care, reported a prior formal diagnosis of dementia made by a clinician, and/ or had a terminal illness or need for hospice care. Two hundred and seventy nine potential participants were thusly excluded (unfortunately, the proportion of these who were excluded specifically on the basis of dementia was not recorded). Participants were not specifically screened for cerebrovascular disease or other neurological conditions that may potentially affect cognitive function, apart from dementia. The study was approved by the University of California, San Diego, Human Research Protections Program. More details about the SAGE study and baseline sample have been reported elsewhere. 26 Briefly, the SAGE baseline sample consisted of 1006 participants, aged 50 through 99; however, 6 of them were excluded from the current analyses due to missing education data, which didn't allow us to adjust their TICS-m scores. The current study included baseline data from 1000 adults (aged 51-99) without a prior formal diagnosis of dementia by their clinician.
Measures
Sociodemographic information (age, gender, education, race/ ethnic background, and marital status) was collected via selfreport as part of the SAGE survey. During a structured telephone interview, trained study staff administered the 12-item version of the TICS-m, 27 which assesses for deficits in orientation, attention, memory, and language. The TICS-m has been validated in several studies and is a reliable screening instrument for cognitive impairment. [27] [28] [29] [30] Total TICS-m scores (range 0-50; higher scores indicate better cognitive performance) were adjusted for education as described by Knopman and colleagues and served as our objective measure of cognitive function. A cutoff score of 27 [29] [30] [31] on the TICS-m was used to separate the SAGE sample into individuals with ''no cognitive impairment'' (NCI) and those with SCI in order to compare our rates of SCI to the rates of dementia published by other national, population-based studies. 30, 32 This cutoff score was selected since it has been shown to reliably discriminate normal cognitive functioning from dementia in several studies. [29] [30] [31] To measure subjective cognitive function, we used the 25item version of the CFQ [33] [34] [35] (range 0-100). The CFQ assesses subjective cognitive complaints and asks questions such as: ''Do you find you forget why you went from one part of the house to the other?'' ''Do you find you can't quite remember something although it's ''on the tip of your tongue?'' Questions are rated on a 5-point Likert-type scale ranging from ''never'' to ''very often,'' with higher scores indicating greater subjective cognitive complaints.
Depression was assessed with the PHQ-9. 36 The PHQ-9 contains 9 items based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for depression and its validity and reliability in measuring depression have been well established. 36 Scores range from 0 to 27 points, with higher scores indicating more symptoms of depression. In the current study, we report on the PHQ-9 severity score. Due to the significant relationship between age, cognitive function, and physical function previously reported in the SAGE sample, 26 the Medical Outcomes Study 36-Item Short-Form Healthy Survey (SF-36), which measures current mental and physical health functioning, 37 was included as a covariate of interest. In all, 1000 individuals completed the TICS-m, 946 completed the PHQ-9, 859 completed the CFQ, and 943 completed the SF-36.
Analyses
All analyses were conducted on IBM SPSS version 21. Crosstabulations were created to report the number of individuals within the SAGE sample who scored above and below a cutoff of 27 on the TICS-m and were separated into NCI and SCI groups. [29] [30] [31] Independent samples t tests were carried out to compare the NCI and SCI groups on variables of interest (Table 1) . To identify covariates of interest, Spearman r correlations were computed between age, CFQ (subjective cognitive complaints), TICS-m (objective cognitive function), PHQ-9 (depression), and other variables of interest such as gender, marital status (''married/married-like relationship'' and ''not married''), ethnicity (''caucasian'' and ''not caucasian''), education (''high school or less,'' ''some college,'' ''baccalaureate, or more''), and SF-36 Physical and Mental Health Composite scores. We used a significance value of P < .001 to control for multiple comparisons and results were interpreted using Cohen effect size conventions for bivariate correlations (small ¼ .1, medium ¼ .3, and large ¼ .5). 38 To examine the relationship between objective cognitive function, subjective cognitive complaints, and depression, controlling for covariates of interest, 2 linear multiple regression models were conducted with (1) CFQ predicting TICS-m while controlling for PHQ-9 and variables of interest and (2) PHQ-9 predicting CFQ while controlling for TICS-m and variables of interest.
Results

Sample Characteristics and Rates of SCI in the SAGE Sample
Sociodemographic characteristics are provided in Table 1 . Overall, a majority of the sample did not have clinically SCI or symptoms of depression. The percentage of individuals who met the criteria for SCI (TICS-m 27) in the SAGE sample (N ¼ 1000) by age band is as follows: 0.8% (50-59 years), 4.9% (60-69 years), 14% (70-79 years), 19 .1% (80-89 years), and 41.2% (90þ years). When the sample is broken down by gender, percentage of SCI for women is as follows: 1.7% (50-59 years), 6.7% (60-69 years), 7.3% (70-79 years), 15.3% (80-89 years), and 38.8% (90þ years). For men, percentage of SCI is as follows: 0% (50-59 years), 3.4% (60-69 years), 20.6% (70-79 years), 23.1% (80-89 years), and 43.3% (90þ years). Overall, women tended to have higher scores on the TICS-m than those of men. See Table 1 for average scores on the variables of interest by cognitive performance category. As can be seen in Table 1 , there were no significant differences between the NCI and the SCI groups on reports of cognitive failures or depressive symptoms; therefore, we decided to examine the correlations between the variables of interest using the whole sample.
Correlations Between All Variables of Interest
See Table 2 for correlation results. Older age was correlated with lower TICS-m scores (worse cognitive performance) and higher CFQ scores (more cognitive complaints). There was a small negative association between CFQ and TICS-m scores; however, a medium to large effect was seen between the CFQ and the PHQ-9. Small effects were seen between TICS-m scores and SF-36 physical composite (higher cognition and higher physical functioning), gender (women performing better than men), and ethnicity (noncaucasians performing worse than caucasians). Higher CFQ was significantly associated with lower scores on the physical and mental composites of the SF-36. Medium associations were seen between higher PHQ-9 scores and lower physical and mental composites on the SF-36. See Figure 1 for a depiction of the relationship between TICS-m, CFQ, and PHQ-9 across age in the SAGE baseline sample.
To explore whether the relationship between TICS-m, CFQ, and PHQ-9 differed across age groups, correlations between these variables at each age band were conducted (50-59, 60-69, 70-79, 80-89, and 99þ). There was not a significant association between TICS-m and CFQ scores at any decade (r ¼ .009, À16, À.04, À.09, and À.02, respectively, all P > .05), while the association between CFQ and PHQ-9 remained significant for each decade with medium and large effects (r ¼ .51, .55, .44, .52, and .31 respectively, all P < .001).
Multiple Linear Regression Models
The variables that correlated with the TICS-m in the step described earlier were entered as covariates in the regression models (N ¼ 799). When CFQ was entered as a predictor of TICS-m scores while controlling for age, gender, ethnicity, SF-36 physical composite, and depression, the overall model was significant, explaining 26% of the variance on TICS-m scores, F 6,792 ¼ 45.5, P < .001, R 2 ¼ .26, adjusted R 2 ¼ .25. Only age, gender, and ethnicity were significant predictors of TICS-m in the model while SF-36 physical composite, PHQ-9, and CFQ scores were not significantly associated with TICS-m scores. Thus, cognitive complaints were not associated with objective cognitive performance after controlling for demographic variables, physical function, and depression. On the other hand, when PHQ-9 was entered as a predictor CFQ scores, PHQ-9 significantly predicted CFQ scores even after controlling for age, gender, ethnicity, SF-36 physical functioning, and TICS-m scores F 6,792 ¼ 45.9, P < .001, Table 3 for regression coefficients. When examining this relationship separately for the NCI and SCI groups, PHQ-9 scores were predictive of CFQ scores on both the NCI (b ¼ .46, P < .001) and the SCI (b ¼ .43, P < .001) groups after controlling for age, gender, ethnicity, and SF-36 physical composite score. Thus, subjective cognitive complaints were significantly related to depression and not to objective cognitive function in the current sample of older adults, regardless of cognitive status.
Discussion
The current study aimed to further characterize the relationship among objective cognitive function, subjective cognitive complaints, and symptoms of depression, using validated measures, in a large community-based sample of older adults enrolled in a study of successful aging (SAGE). Results from baseline analyses indicated that subjective cognitive complaints were not associated with objective cognitive function once controlling for age, gender, ethnicity, physical functioning, and depressive symptomatology. There was, however, a medium association between subjective cognitive complaints and symptoms of depression as has been consistently reported in the literature 9,12,22 regardless of cognitive status. Furthermore, symptoms of depression were associated with cognitive complaints even after controlling for demographic variables, physical functioning, and objective cognitive function. Thus, our current findings are supportive of previous research suggesting that cognitive complaints are significantly related to depression rather than concurrent objective cognitive functioning. 9 It is important to note that SAGE participants reported very low levels of depression across the age spectrum on the PHQ-9. Thus, the association between depressive symptomatology and subjective cognitive complaints is present even at minimal levels of self-reported symptoms of depression in an older adult sample without a formal diagnosis of dementia. Research has suggested that in middle-aged and younger older adults, subjective cognitive complaints may be related to depression, since true cognitive impairment is unlikely, while these complaints are associated with actual cognitive impairment in older adults. 22, 25 However, in the current sample, there was no significant association between cognitive function and subjective cognitive complaints in any of the examined age groups, whereas the relationship between cognitive complaints and symptoms of depression remained significant for each decade with medium and large effects. Thus, it is unlikely that our current findings are confounded by including a wider age range.
The current findings are important since subjective cognitive complaints are critical in the diagnosis of MCI, 1 a group at high risk of conversion to dementia. Our results suggest that, when patients present to the clinic with subjective cognitive complaints, the role of depressive symptomatology should be taken into account since subjective complaints may not relate to current cognitive functioning. However, the role of subjective cognitive complaints has been linked to the prediction of future cognitive decline and/or early degenerative process as well as to brain correlates of cognitive impairment, such as amyloid burden, 39 white matter lesions, 40 and cerebral microbleeds. 20 Hence, although cognitive complaints were not related to concurrent cognitive functioning in this sample, it is crucial to pursue the role of subjective complaints as a possible harbinger of future decline in large, randomly assigned, community-based samples, accounting for depression, age, gender, and ethnicity effects. Future data from the SAGE study will allow us to investigate longitudinal cognitive changes and their association with cognitive complaints and depression.
When dividing our sample into those with NCI and SCI based on TICS-m scores, our rates of SCI were close to the prevalence rates of dementia reported by the Aging, Demographics, and Memory Study. 32, 41 This further validates the utility of the TICS-m as a screening tool for large population-based studies of aging, where screening for cognitive impairment in person would prove very challenging. Of note, participants were excluded from the SAGE sample if they had been formally diagnosed with dementia by their clinician. Even still, our rates of SCI were similar to those observed in other studies that have performed in person neuropsychological testing to derive a diagnosis of dementia, 32 suggesting that even individuals without cognitive complaints performed poorly on the cognitive telephone interview. This further emphasizes that objective cognitive impairment might be more important than subjective cognitive complaints when trying to ascertain current cognitive status. It is worth noting that the current study has several limitations: we used a telephone interview to measure objective cognitive function rather than an in-person evaluation, which may have contributed to the weak association between cognitive functioning and cognitive complaints. Furthermore, we did not cross-validate performance on the TICS-m with other objective cognitive measures. However, given our large sample size, it proves impractical to conduct in-person cognitive assessments. The TICS-m has been widely used as a cognitive screening tool and it is reliable at predicting actual cognitive performance. 27, 28, 30 The SAGE sample is comprised of predominantly caucasian individuals (81%) with higher levels of education than the San Diego County population (bachelor's degree or higher; 44.2% vs 34.1%). 26 Hence, our results can only be generalized to individuals with similar demographic characteristics. It would have been preferable that depression be assessed by a mental health professional; however, the PHQ-9 has been validated and it is based on the DSM-IV diagnostic criteria for depression, 36 making it a useful tool for large community-based cohort studies such as SAGE. The largest limitation of the current study is its cross-sectional nature which does not allow us to infer causation or study cognitive changes over time. Since SAGE is an ongoing longitudinal study, we plan on addressing these issues when more than 2 data points are gathered. Several strengths of the current study should also be noted: SAGE is a large, randomly selected, multicohort population-based study that oversampled for individuals older than 80 years. Similarly, we used a validated measure of cognitive complaints (CFQ) rather than relying on unstandardized questions about perceived forgetfulness. Future studies should also investigate the relationship among subjective complaints, cognitive performance, depression, and the possible moderating role of physical activity/exercise and cognitive stimulation in healthy older adults and adults at genetic risk of Alzheimer disease.
In conclusion, the results of the current study were consistent with the cross-sectional literature 9 and found that subjective cognitive complaints were not associated with concurrent objective cognitive function after controlling for age, gender, ethnicity, physical functioning, and depressive symptomatology. Symptoms of depression, however, were significantly associated with subjective cognitive complaints after controlling for covariates. Clinicians should take into account depressive state when patients present with subjective cognitive complaints.
